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Background: Dengue is a rapidly emerging arthropod borne viral infection affecting tropical and sub-
tropical regions of the world. Dengue is an acute febrile illness but sometimes causes more fatal
complications like dengue haemorrhagic fever (DHF) and dengue shock syndrome (DSS). Delhi, the cap-

Accepted 27 August 2018 ital of India has become hyper endemic for dengue virus because all the four serotypes are circulating
here.

geywords:' Methods: The present study describes the identification of dengue virus from clinical samples collected

Epeirélgel;reli\;llgugir from the suspected dengue patients from New Delhi, India during 2016. The CprM region of Dengue virus

genome was analyzed for phylogenetic, selection pressure and Shannon entropy analyses.
Results: The present study reports circulation of a single serotype (DENV-3) in New Delhi, during 2016.
The phylogenetic analysis revealed that Indian subcontinent (genotype III) of DENV-3 was circulating in
Delhi during this period. Neutral selection pressure in the analyzed region revealed relatively conserved
nature of this part of the Dengue virus genome. Amino acid at 31 was positively selected and had high
entropy value suggesting probability of variation at this position.
Conclusions: The changing trend in circulation of dengue virus serotypes necessitates the continuous
epidemiological surveillance for the dengue outbreaks in this region.
© 2018 The Authors. Published by Elsevier Limited on behalf of King Saud Bin Abdulaziz University
for Health Sciences. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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headache, chills, fatigue, nausea, frequent vomiting, retro-orbital
pain, abdominal pain, skin rash, severe joint pain, muscles pain and
mild bleeding from mucosal linings which appears 2-5 days after
the onset of fever.

Introduction

Dengue infection is one of the most calamitous, rapidly expand-
ing mosquito-borne viral disease that infects humans causing flu

like illness (Dengue fever) but sometimes may lead to more lethal
complications called Dengue hemorrhagic fever (DHF) and Dengue
shock syndrome (DSS). The Dengue fever burden has expanded
almost 30 folds in last 50 years [1]. DENV is transmitted to humans
by the bite of infected Aedes mosquito [2]. Symptoms of dengue
usually appear within 4-7 days after the bite of infected mosquito.
Patients manifest with sudden high fever accompanied by severe

Abbreviations: DENV, Dengue virus; SLAC, single likelihood ancestor counting;
FEL, fixed effects likelihood; IFEL, internal fixed effects likelihood; REL, random
effects likelihood; MEME, mixed effect model of evolution.
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The etiological agent of the disease is Dengue virus (DENV)
which belongs to the genus Flavivirus and family Flaviviradae. The
virus is single stranded and is about 11kb in size. The genome
encodes for 3 structural {capsid (C), pre-membrane (prM) and
envelope (E)} and 7 non-structural proteins.

DENV exist as 4 antigenically distinct serotypes (DENV-1, DENV-
2, DENV-3, and DENV-4) in nature. These antigenically distinct
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serotypes are further classified into multiple genotypes. Genetic
variations within the serotypes have lead to changes in virulence
level and transmission of the DENV serotypes which ultimately
leads to different patterns of disease severity. Infection with
any of the serotypes provides lifelong protective immunity to
that serotype and cross-protective immunity against the other
serotypes for a short period of time probably due to antibody
dependent enhancement of infection. Genotyping of the virus was
done on different genomic regions in past to identify these genetic
variants of dengue virus [3-6]. In this study we genetically charac-
terized the CprM region of the dengue virus genome in patients who
were tested positive for dengue fever during 2016 in New Delhi.
Determination of molecular diversity of the dengue virus is essen-
tial to evaluate the impact of these genetic variants in the human
population, its dispersion and virulence pattern responsible for the
outbreak, as well as the origin of the new strains.

Methods
Collection of clinical samples

The study was approved by Institutional Ethics Committee of
Jamia Millia Islamia and was done in accordance with the World
Medical Association Declaration of Helsinki. Acute phase blood
samples were drawn from the clinically suspected symptomatic
patients visiting the Out Patient Department (OPD) of Dr. M. A.
Ansari Health Centre of Jamia Millia Islamia, New Delhi, India. The
Subject Information Sheet and Consent Form (SISCF) was obtained
from patients or parents in both English and Hindi languages before
the collection of samples. Demographic and clinical details of the
patients were collected by the clinicians. The blood samples were
transported to the Virology Laboratory within 2-3h of collec-
tion. Serum was then separated from blood by centrifugation at
3000rpm for 10 min at 4°C. Aliquots of the samples were then
stored at —80°C until further use.

RNA extraction and cDNA synthesis

Viral RNA was extracted from the serum samples by using
commercially available RNA Sure Virus Kit (Genetix, India) accord-
ing to the manufacturer’s protocol. The extracted RNA template
was then reverse transcribed into cDNA using the commercially
available High Capacity cDNA Reverse Transcription Kit (Applied
Bio-systems, USA). The cDNA synthesis was allowed to proceed in
the conditions that have been standardized in our laboratory [9].

Detection of Dengue virus by RT-PCR

All the patient’s samples were tested by DENV specific RT-PCR
(reverse transcriptase polymerase chain reaction) assay using pub-
lished primers [7]. Dengue virus specific cDNA was amplified by
two round of amplification process; external and semi nested PCR
for CprM region using conditions that have been standardized in
our laboratory [8]. External PCR was carried out using two consen-
sus primers forward (D1) & reverse (D2) that anneal to any of the
serotype resulting in 511 bp segment specific to all the serotypes.
Amplicons of external PCR were re-amplified by semi-nested PCR
using D1 as a forward primer and four other serotype specific
reverse primers i.e TS1, TS2, TS3 and TS4. Semi nested PCR was ini-
tiated with the diluted amplified product (1:5 ratio) from external
PCR reaction. The semi nested PCR results in amplicons of different
sizes specific to each serotype (485bp, 119bp, 290 bp and 392 bp
for DENV 1-4respectively). Amplicons were resolved on 2% agarose
gel and visualized with ethidium bromide in UV light by using a gel
documentation system (Wealtec, USA).

DNA sequencing

The CprM gene segment of 290 bp of DENV-3 serotype was used
for DNA sequencing. The specific bands were excised from the
gel. The DNA were extracted from the gel by using QIAquick Gel
Extraction Kit (Qiagen, Germany) as per manufacturer’s instruc-
tions. Nucleotide sequences of CprM region of DENV-3 viruses were
determined commercially in both forward and reverse directions
(Applied Biosystem, USA).

Phylogenetic analysis

Identity of the obtained sequences were confirmed by BLAST
tool available at NCBI (http://blast.ncbi.nlm.nih.gov/Blast.cgi). Both
forward and reverse sequences were manually aligned and edited
to resolve the nucleotide ambiguities and to obtain consensus
sequence using GeneDoc v.2.7 (http://genedoc. software.informer.
com/2.7/) and BioEdit v.7.2 (http://bioedit.software.informer.com/
7.2[). The study sequences were aligned with other available
sequences retrieved from Genbank using CLUSTAL X2 (http://
www.clustal.org/clustal2/)achieved in BioEdit v.7.2 (http://bioedit.
software.informer.com/7.2/). All the new sequences of DENV-3
genome were submitted to Genbank.

The phylogenetic tree was constructed for the DENV-3
sequences by Maximum Likelihood method using algorithms
implemented in MEGAG v.6.06 software. Genetic distances were
calculated using Tamura-Nei model of nucleotide substitution. The
robustness of the tree was assessed with 1000 bootstrap replicates.

Selection pressure analysis

Selection pressure was estimated for the individual codons
in the CprM region of the sequences using a Datamonkey
web-server (http://www.datamonkey.org/). Strength of selection
pressure relies on dN/dS (ratio of non-synonymous to synony-
mous mutations). Calculation of dN/dS was done using five different
approaches, including SLAC, FEL, IFEL, REL and MEME under the F81,
HKY85 and REV models of nucleotide substitution. Both average
dN/dS for aligned sequences as well as dN/dS per codon site were
calculated. The positively selected sites are the sites for positive
selection defined under two different significant values; P-value
(0.05-0.25) for SLAC, FEL, IFEL and MEME and Bayes factor (25-125)
for REL.

Shannon entropy analysis

BioEdit v.7.2 software was used for the Shannon entropy analy-
sis. It is used for the identification of possible variability/mutability
at particular codon position. The values obtained from the soft-
ware through various entropy calculations were then imported in
Microsoft Excel to plot the entropy graph.

Results
Patient’s clinical features

Symptomatic patients attending the Out Patient Department
(OPD) of Dr. M. A. Ansari Health Centre of Jamia Millia Islamia were
recruited in the study over a period of 3 months from September
to November, 2016 in Delhi. A total of 71 acute phase blood
samples were collected from the symptomatic patients during
the investigation. Patients manifested the classical symptoms of
fever accompanied by history of any of the following symptoms;
headache, rashes, vomiting, nausea, body ache and weakness were
enrolled in the study. Fever was the most common symptom that
was observed in all the patients. Duration of fever ranged from 1
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Fig. 1. Demographical details of the patients. (a) Graph showing correlation between number of DENV-3 positive cases and fever days. (b) Age wise distribution of total
number of cases and dengue positive cases. (c) Gender wise distribution of the dengue cases.

to 10 days. Supplementary Table 1 shows the demographical and
clinical details of the patients enrolled in the study.

Screening of clinical samples by RT-PCR

All the 71 samples collected during the study were tested for
Dengue virus infection by RT-PCR. Thirty five samples (49.29%)
were found to be positive for DENV out of the 71 samples. Only
DENV-3 serotype was identified in all the positive samples.

Demographical analysis of patients having Dengue viral infection

Occurrence of dengue viral infection was correlated with the
demographics (age & sex) of the patients. Fifty six patients (78.87%)
were males and 15 (21.12%) were females with a male/female ratio
of 4:1. More males were affected (53.57%) as compared to females
(33.33%) with affected male/female ratio of 1.6:1. The mean age
of Dengue positive patients was 26.18 years (SD + 13.14 years) and
the average duration of Dengue fever was 4 days (SD & 1.97 days)
(Fig. 1).

The age of the patients ranged from 3 to 70 years. The patients
were grouped into 4 based on their age: 0-20, 21-40, 41-60 and
above 60 years. The age group analysis of the patients revealed that
the maximum numbers of Dengue positive cases (19) were found
in the age group of 21-40years followed by 0-20 years (12) which
accounted for 52.7% and 33.3% of the positive cases respectively
(Fig. 1).

DNA sequence analysis

The CprM region of the DENV-3 genome was sequenced for 8
positive samples. The samples were sequenced in both forward
and reverse direction. All the obtained DENV-3 sequences were
confirmed by BLAST. These sequences were submitted in Gen-
bank database with Accession numbers of MF038783 to MF038788,
KY099619 and KY099620.

Phylogenetic analysis

Phylogenetic analysis of DENV-3 serotype was carried out for
the present investigation. The H87 strain of genotype V of DENV-3
(GenBank Accession number M93130) was used as the proto-
type strain. The aligned region was 240bp that corresponds to
131 to 370bp of the CprM region offull genome the prototype
strain. Eighty sequences (8 studied and 72 other sequences of
different genotypes of DENV-3 (GenBank) were aligned to con-
struct Maximum Likelihood tree. Phylogenetic analysis clustered all
the studied sequences with the genotype Il (Indian subcontinent)
(Fig. 2). The study sequences showed nucleotide and amino acid
distances of 8.5% to 9.5% and 2.5% to 5.1% respectively with respect
to the prototype strain. Further, nucleotide and amino acid dis-
tances of upto 1.7% and 2.5% respectively have been shown among
themselves.

A total of 24 mutations were observed at nucleotide level in
all the strains with respect to the prototype strain. Four amino
acid mutations were identified at different sites in all the study
sequences. All the strains showed two common mutation i.e;
Val15Ala and Arg31Lys. Additionally Ile9Phe mutation was shown
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Fig. 2. Maximum likelihood phylogenetic tree of DENV-3 strains. The study sequences are marked by the symbol 4. Bootstrap values are represented by the number on nodes
generated by 1000 replications. The strains used to construct the tree are represented by the strain name, followed by country/region and year of isolation/submission of
strain. The study sequences clustered with Genotype III (Indian subcontinent).
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Fig. 3. Representation of mutations (amino-acid substitutions) of DENV-3 strains in the CprM region with respect to the prototype strain (H87). The sequence corresponds
to the 9-88 amino acids of the prototype strain. Changes at amino acid positions in the studied strains are shown by arrows.

by all the strains except DL/DENV-3/177/16 and DL/DENV-3/2/16.
Strain DL/DENV-3/177/16 showed an additional mutation i.e;
Ser71Val. Fig. 3 summarizes all the mutations at different positions
as compared to the prototype strain.

Selection pressure analysis

The selection pressure analysis was done for the CprM region of
all the sequences including prototype and study strains to deter-
mine the residues under positive selection for mutation. The results
are summarized in Table 1 which shows dN/dS values, p-values,
bayes factor for codon positions under positive selection using dif-
ferent methods. The mean dN/dS by SLAC method showed a low
ratio ranging from 0.07 to 0.11 suggesting that codons were under
purifying selection. SLAC analysis showed no positive selection
sites. The codon positions 9, 15, 23, 31, 71 and 78 were found to be
under positive selection by different methods. Amino acid at posi-
tion 31 was found to be positively selected by all the four methods
(IFEL, FEL, REL, MEME) under all nucleotide substitution models
with significant values (p-value=0.18 and Bayes factor=93.69).

Shannon entropy analysis

The Shannon entropy analysis of CprM region for DENV-
3 genome was done to analyze the variable sites among the
sequences. Different position of codons and their respective
entropy scores are summarized in Shannon entropy (H) plot to
determine the variability/mutability of the amino acids (Fig. 4). A
value of 0.2 entropy score was set as the threshold value in the
selection process of variable sites. A total of 5 variable sites were
identified at codon positions 9, 15, 31, 61 and 78. Two of these
amino acid at position 31 and 78 were found to have higher values
of entropy 0.67 and 0.54 respectively.
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Fig. 4. Shannon entropy plot of CprM region of the DENV-3 strains. Maximum

entropy value reflects to the greater chance of variability/mutation at that position
in the protein sequence.

Discussion

Dengue fever is emerging as one of the most devastating health
problem. In last decades Delhi, the capital of India has become
hyper-endemic for Dengue virus because all the four serotypes have
been implicated in various outbreaks at different times. Several
epidemics of dengue fever have been reported in Delhi in various
investigations [5,8-18]. However, concurrent infection with mul-
tiple serotypes has also been reported in previous investigations
[19-21]. Enhanced transmission of the virus to different geograph-
ical regions is probably due to climatic changes (high humidity, high
temperature and heavy rainfall) and inadequate water drainage
system which leads to the rapid proliferation of mosquitoes [22]. In
addition, dense human population, rapid urbanization and increas-
ing globalization also contribute towards frequent outbreaks of
dengue fever in different regions. Therefore, regular surveillance
of the Dengue virus is needed especially in the endemic regions to
provide insight into the epidemiology and evolutionary pattern of
this emerging viral pathogen.

The genotyping based on the CprM gene is comparatively easier
and more economical alternative due to utilization of a single set
of primer pair for both amplification and sequencing. In addition,
phylogenetic trees based on CprM and E gene regions are found to
have a similar topology with no discrepancy between genotypes.
Therefore our study was planned to examine the molecular char-
acterization of dengue virus using CprM region circulating in the
city of New Delhi, India during 2016. Dengue virus was detected in
49% of the samples by RT-PCR in the present study. Former studies
from our laboratory have identified DENV in 49% of the sample dur-
ing 2011 [9], 71% in 2013 [19], 69% during four year study period
from 2011 to 2014 [22], 80% in 2014 [17] and 29% in the year 2015
[16]. Similar to our observations Kerala and Madhya Pradesh from
India also identified DENV in 49% of the clinically suspected patients
[6,23].

A change in the circulation pattern of Dengue serotypes has
been reported from Delhi in terms of prevalent serotype. The
DENV-2 serotype dominated the Dengue fever during 2003 to 2006
[5,7,24-26]. DENV-3 emerged as a dominant serotype in the year
2003 which continued in circulation till 2006 [5,27]. In addition,
2006 also reported the emergence of DENV-1 in 30% of the cases [5].
Subsequently, the predominance of DENV-1 was reported till 2010
[12,14,28]. An earlier study from our laboratory reported that the
DENV-1 and DENV-2 serotypes co-circulated in almost equal pro-
portions in 2011 [8]. A switch in the prevailing serotype occurred
againin 2012 due to co-dominant circulation of DENV-2 and DENV-
3 [29]. DENV-2 dominated during 2012, 2013 and 2015 [8,15].
Subsequently, DENV-1 dominated in 2014, reporting 70% of the
cases [16]. Further, during 2016 a change in the circulating serotype
occurred leading to dominance of DENV-3 in this region.

The striking features of our study was the identification of
only a single serotype, DENV-3 from Delhi during 2016. No other
serotype was detected during the study suggesting the deviation
in circulation from DENV-1 and DENV-2 towards the predomi-
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Fig. 5. (a) World map showing DENV-3 infections in different geographical regions. Shaded regions showing infected countries along with year of detection of infection.
The freely available world map was downloaded from the presentationmagzine.com website (https://www.presentationmagazine.com/world-maps-vector-editable-507.
htm).The map was edited in Microsoft power point. (b) Map of India showing DENV-3 infections in different geographical regions. Shaded regions showing infected states
along with year of detection of infection. The freely available map of India was downloaded from the presentationmagzine.com website (https://www.presentationmagazine.
com/powerpoint-map-of-india-647.htm). The map was edited in microsoft power point.
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Table 1

Selection pressure analysis of CprM region of DENV-3 genome using IFEL, FEL, MEME and REL methods.

REL (Random Effects

Likelihood)

MEME (Mixed Effect

FEL(Fixed Effects Likelihood)

IFEL (Internal Fixed Effects Likelihood)

Model of Evolution)

REV

HYKS85

REV F81

HYKS85

REV F81

HYK85

REV

HYK85

Nucleotide substitution method F81

p-value B-Factor dN/dS B-Factor dN/dS B-Factor dN/dS

p-value

dN/dS p-value

dN/dS p-value

p-value dN/dS p-value

dN/ds

dN/dS p-value

p-value

Codon

0.0898

3.4567

0.2461

3.131 02132 3.3617

0.218
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0.07875

0.01625 93.6941

30.042

0.1898
0.1735
0.0008

0.1898
0.1735
0.0008

0.1898
1.272 0.1652 5428 0.1735
_ 0.0008

6.2482 0.148
6.0916

4.2382 0.9003

4.2558 0.1838

0.1687
0.1707

dN/dS — ratio of non-synonymous to synonymous mutation.

B-Factor — Bayes factor.

nant circulation of DENV-3 in this population. Similarly, study from
Pakistan has also reported the detection of only DENV-3 in all
the positive samples during 2015 [30]. DENV-3 and DENV-2 were
reported to be more likely cause of DHF during secondary infec-
tions than other serotypes as reported earlier [31]. Studied strains
of DENV-3 were clustered in Genotype Il (Indian subcontinent) by
phylogenetic analysis. The analysis also concluded that the DENV-3
study sequences grouped with the strains from China (unpub-
lished), Pakistan [32] and India [32-34]. Circulation of Indian
subcontinent genotype in India was also reported in some recent
investigations [15,21,30]. DENV-3 serotype has been reported from
different geographical regions including India (Fig. 5). The refer-
ences for these countries are available on request.

Dengue fever affects all the age groups but certain age groups
may be more prone to the infection. Patients in the age group of
21-40years were more affected by Dengue fever in the present
investigation. Similarly previous studies from Delhi also showed
maximum DENV infection in this age group [10,17,35,38]. How-
ever, various studies from South India reported maximum cases of
Dengue fever in the lower age group (0-18 years) than adults [36].
Statistical correlation of the demographic details of the patients
with Dengue positive cases did not reveal any striking differences
(datanotshown). Additionally, it was also observed that more num-
ber of males was affected as compared to females that coincided
with the fact that more number of male patients were recruited
in the study. Additional investigations on larger groups of patients
together with detailed statistical analysis of the data will provide
the detailed information on DENV affected individuals.

DENV proteins adapts to the environmental changes and to dif-
ferent hosts immune system (human and mosquito) by selection
of synonymous mutations. Changes in environmental conditions
have led to shift the selective pressures on genomic regions asso-
ciated with adaptation of the virus and virulence. The capsid
pre-membrane region is part of the genome involved in the for-
mation of basic structure of the virus. Therefore, mutations in
this region can also lead to structural and functional changes.
Therefore the selection pressure analysis of the CprM region was
done to investigate the non-synonymous to synonymous muta-
tion ratio and the sites under positive selection pressure were
identified. The low ratio of mean dN/dS suggested evidence of puri-
fying selection in the CprM region of Dengue virus. In the present
study, the positively selected sites were determined for the studied
dataset suggesting stochastic process of evolution. Likewise, puri-
fying selection in the CprM region of DENV-3 has also been reported
previously [37,38]. Six different codon positions at 9, 15, 23, 31, 71
and 78 of CprM region of DENV-3 was identified to be under positive
selection. The codon position 31 was positively selected by all the
nucleotide substitution models using different methods and also
had highest entropy value suggesting probability of variation. These
predicted mutations might lead to changes in the virus structure
thereby affecting the structure-function relationship. Additional
detailed analysis of these mutations by site directed mutagenesis
will provide insight into the role of these mutations in the life cycle
of the virus.

Conclusions

Present study thus reports the circulation of only single serotype
(DENV-3) from New Delhi during 2016. The molecular characteriza-
tion of the Dengue virus strains revealed that Indian Sub-continent
genotype was circulating in Delhi during this period. The immedi-
ate shift in circulation and dominance pattern of DENV-3 replacing
the earlier circulating serotypes (DENV-1 and DENV-2)during 2016
has shown a significant change in the Dengue epidemiology. This
serotypic shift is likely to pose a threat to the secondary infections
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with DENV due to antibody dependent enhancement of disease.
Neutral selection pressure in this genotype suggested a lower rate
of mutations in this region of Dengue virus genome. Addition-
ally, detailed evolutionary analysis using Bayesian methods can
be used for determining evolutionary trajectory of this emerging
viral pathogen in Indian settings. Further, correlation of the dis-
ease severity with the individual serotypes is another aspect that
can be perused in future investigations. These investigations will
assist in effective control and management of the epidemics.

Funding
No funding Sources.
Competing interests
None declared.
Ethical approval

The study was approved by Institutional Ethics Committee,
Jamia Millia Islamia.

Acknowledgement

Nazish Parveen was supported by research fellowship of the
University Grant Commission, Government of India for the present
study. The study was also supported by Kind Saud University, Dean-
ship of Scientific Research, College of science Research Centre.

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at https://doi.org/10.1016/j.jiph.2018.08.008.

References

[1] Dengue and severe dengue. World Health Organization, 2012.

[2] Aratjo JM, Nogueira RM, Schatzmayr HG, Paolo MD, Bello G. Phylogeog-
raphy and evolutionary history of dengue virus type 3. Infect Genet Evol
2009;9(4):716-25.

[3] Singh UB, Seth P. Use of nucleotide sequencing of the genomic cDNA frag-
ments of the capsid/premembrane junction region for molecular epidemiology
of dengue type 2 viruses. Southeast Asian ] Trop Med Public Health 2001
2001;32(2):326-35.

[4] Zhang J-1, Rui ], Ying W, Tao P, Jing A. Identification and Phylogenetic Analysis
of DEN-1 Virus Isolated in Guangzhou, China, in 2002. 2004.

[5] Kukreti H, Chaudhary A, Rautela RS, Anand R, Mittal V, Chhabra M, et al. Emer-
gence of an independent lineage of dengue virus type 1 (DENV-1) and its
co-circulation with predominant DENV-3 during the 2006 dengue fever out-
break in Delhi. Int ] Infect Dis 2008;12(5):542-9.

[6] Anoop M, Issac A, Mathew T, Philip S, Kareem NA, Unnikrishnan R, et al. Genetic
characterization of dengue virus serotypes causing concurrent infection in an
outbreak in Ernakulam, Kerala, South India. 2010.

[7] Lanciotti RS, Calisher CH, Gubler J, Chang GJ, Vorndam AV, Rapid detection and
typing of dengue viruses from clinical samples by using reverse transcriptase-
polymerase chain reaction, ] Clin Microbiol, 30(3); 1992: 545-551.

[8] Afreen N, Deeba F, Khan WH, Haider SH, Kazim SN, Ishrat R, et al. Molecular
characterization of dengue and chikungunya virus strains circulating in New
Delhi, India. Microbiol Immunol 2014;58(12):688-96.

[9] Dash PK, Sharma S, Srivastava A, Santhosh SR, Parida MM, Neeraja M, et al.
Emergence of dengue virus type 4 (genotype I) in India. Epidemiol Infec
2011;139(6):857-61.

[10] Gupta E, Dar L, Kapoor G, Broor S. The changing epidemiology of dengue in
Delhi, India. Virol ] 2006;3(1):92.

[11] Bharaj P, Chahar HS, Pandey A, Diddi K, Dar L, Guleria R, et al. Concurrent infec-
tions by all four dengue virus serotypes during an outbreak of dengue in 2006
in Delhi, India. Virol ] 2008;5(1):1.

[12] Chakravarti A, Kumar Matlani AM. Displacement of dengue virus type 3 and
type 2 by dengue virus type 1 in Delhi during 2008. Indian ] Med Microbiol
2010;28(4):412.

[13] Kukreti H, Dash PK, Parida M, Chaudhary A, Saxena P, Rautela RS, et al. Phy-
logenetic studies reveal existence of multiple lineages of a single genotype of
DENV-1 (genotype III) in India during 1956-2007. Virol J 2009;6(1):1853-61.

[14] Matlani M, Chakravarti A. Changing trends of dengue disease: a brief report
from a tertiary care hospital in New Delhi. Braz ] Infect Dis 2011;15(2):184-5.

[15] Islam A, Abdullah M, Tazeen A, Afreen N, Deeba F, Naqvi [H, et al. Detection of
all the four serotypes of dengue virus in New Delhi, India during post monsoon
season of 2015. Indian J Health Sci Care 2016;3(3):24-9.

[16] Tazeen A, Afreen N, Abdullah M, Deeba F, Haider SH, Kazim SN, et al. Occurrence
of co-infection with dengue viruses during 2014 in New Delhi, India. Epidemiol
Infect 2017;145(1):67-77.

[17] Ahmed NH, Broor S. Dengue fever outbreak in Delhi, North India: a clinico-
epidemiological study. Indian ] Community Med 2015;40(2):135.

[18] Afreen N, Deeba F, Naqvi I, Shareef M, Ahmed A, Broor S, et al. Molecular inves-
tigation of 2013 dengue fever outbreak from Delhi, India. PLoS Curr 2014;2:6.

[19] Tazeen A, Afreen N, Abdullah M, Deeba F, Haider SH, Kazim SN, et al. Occurrence
of co-infection with dengue viruses during 2014 in New Delhi, India. Epidemiol
Infect 2017;145(1):67-77.

[20] Vinodkumar CS, Kalapannavar NK, Basavarajappa KG, Sanjay D, Gowli C, Nadig
NG, et al. Episode of coexisting infections with multiple dengue virus serotypes
in central Karnataka, India. ] Infect Public Health 2013;6(4):302-6.

[21] Afreen N, Naqvi IH, Broor S, Ahmed A, Parveen S. Phylogenetic and molecular
clock analysis of dengue serotype 1 and 3 from New Delhi, India. PloS One
2015;10(11):e0141628.

[22] Parveen N, Broor S, Abdullah M, Hisamuddin M, Tazeen A, Asif N, et al. Resur-
gence of dengue-like and chikungunya-like illness in New Delhi, India during
2016. Indian Journal of Health Sciences and Care 2016;3(2):61-5.

[23] Barde PV, Shukla MK, Kori BK, Chand G, Jain L, Varun BM, et al. Emergence of
dengue in tribal villages of Mandla district, Madhya Pradesh, India. Indian ] Med
Res 2015;41(5):584.

[24] Dash PK, Parida MM, Saxena P, Kumar M, Rai A, Pasha ST, Jana AM. Emergence
and continued circulation of dengue-2 (genotype IV) virus strains in northern
India. ] Med Virol 2004;74(2):314-22.

[25] Singh P, Mittal V, Rizvi MM, Chhabra M, Sharma P, Rawat DS, et al. The
first dominant co-circulation of both dengue and chikungunya viruses dur-
ing the post-monsoon period of 2010 in Delhi, India. Epidemiol Infect
2012;140(07):1337-42.

[26] Singh UB, Maitra A, Broor S, Rai A, Pasha ST, Seth P. Partial nucleotide sequenc-
ing and molecular evolution of epidemic causing dengue 2 strains. ] Infect Dis
1999;180(4):959-65.

[27] Kumar M, Pasha ST, Mittal V, Arya SC, Agrawal N, Bhattacharya D, et al. Unusual
emergence of Guate98-like molecular subtype of DEN-3 during 2003 dengue
outbreak in Delhi. Dengue Bulletin 2004;28:457-61.

[28] Kukreti H, Dash PK, Parida M, Chaudhary A, Saxena P, Rautela RS, et al. Phy-
logenetic studies reveal existence of multiple lineages of a single genotype of
DENV-1 (genotype III) in India during 1956-2007. Virol ] 2009;6(1):1.

[29] Sharma P, Mittal V, Chhabra M, Singh P, Bhattacharya D, Venkatesh S, et al.
Dominance shift of DENV-1 towards reemergence and co-dominant circulation
of DENV-2 & DENV-3 during post-monsoon period of 2012 in Delhi, India. ] Virol
Retrovirol 2014;1(1):104.

[30] Suleman M, Faryal R, Alam MM, Khurshid A, Sharif S, Shaukat S, et al. Outbreak
of dengue virus type-3 in Malakand, Pakistan 2015; a laboratory perspective.
Acta Trop 2017;169:202-6.

[31] Fried JR, Gibbons RV, Kalayanarooj S, Thomas SJ, Srikiatkhachorn A, Yoon IK,
et al. Serotype-specific differences in the risk of dengue hemorrhagic fever: an
analysis of data collected in Bangkok, Thailand from 1994 to 2006. PLoS Negl
Trop Dis 2010;4(3):e617.

[32] Koo C, Nasir A, Hapuarachchi HC, Lee KS, Hasan Z, Ng LC, et al. Evolution and
heterogeneity of multiple serotypes of Dengue virus in Pakistan, 2006-2011.
Virol ] 2013;10(1):275.

[33] Sharma S, Dash PK, Agarwal S, Shukla J, Parida MM, Rao PV, et al. Comparative
complete genome analysis of dengue virus type 3 circulating in India between
2003 and 2008. ] Gen Virol 2011;92(7):1595-600.

[34] Dash PK, Parida MM, Saxena P, Abhyankar A, Singh CP, Tewari KN, Jana AM,
et al. Reemergence of dengue virus type-3 (subtype-III) in India: implications
for increased incidence of DHF & DSS. Virol ] 2006;3(1):55.

[35] Gupta E, Dar L, Narang P, Srivastava VK, Broor S. Serodiagnosis of dengue
during an outbreak at a tertiary care hospital in Delhi. Indian ] Med Res
2005;121(1):36-8.

[36] Gunasekaran P, Kaveri K, Mohana S, Arunagiri K, Babu BS, Priya PP. Dengue
disease status in Chennai (2006-2008): a retrospective analysis. Indian ] Med
Res 2011;133(3):322.

[37] Bedi SK, Prasad A, Mathur K, Bhatnagar S, et al. Positive selection and evo-
lution of dengue type-3 virus in the Indian subcontinent. | Vector Borne Dis
2013;50(3):188.

[38] Hisamuddin M, Tazeen A, Abdullah M, Islamuddin M, Parveen N, Islam A, et al.
Co-circulation of Chikungunya and Dengue viruses in Dengue endemic region
of New Delhi, India during 2016. Epidemiol Infect 2018:1-2.


https://doi.org/10.1016/j.jiph.2018.08.008
https://doi.org/10.1016/j.jiph.2018.08.008
https://doi.org/10.1016/j.jiph.2018.08.008
https://doi.org/10.1016/j.jiph.2018.08.008
https://doi.org/10.1016/j.jiph.2018.08.008
https://doi.org/10.1016/j.jiph.2018.08.008
https://doi.org/10.1016/j.jiph.2018.08.008
https://doi.org/10.1016/j.jiph.2018.08.008
https://doi.org/10.1016/j.jiph.2018.08.008
https://doi.org/10.1016/j.jiph.2018.08.008
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0080
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0085
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0090
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0095
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0100
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0105
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0110
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0115
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0120
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0125
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0130
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0135
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0140
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0145
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0150
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0155
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0160
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0165
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0170
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0175
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0180
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0185
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190
http://refhub.elsevier.com/S1876-0341(18)30137-0/sbref0190

	Circulation of single serotype of Dengue Virus (DENV-3) in New Delhi, India during 2016: A change in the epidemiological t...
	Introduction
	Methods
	Collection of clinical samples
	RNA extraction and cDNA synthesis
	Detection of Dengue virus by RT-PCR
	DNA sequencing
	Phylogenetic analysis
	Selection pressure analysis
	Shannon entropy analysis

	Results
	Patient’s clinical features
	Screening of clinical samples by RT-PCR
	Demographical analysis of patients having Dengue viral infection
	DNA sequence analysis
	Phylogenetic analysis
	Selection pressure analysis
	Shannon entropy analysis

	Discussion
	Conclusions
	Funding
	Competing interests
	Ethical approval
	Acknowledgement
	Appendix A Supplementary data
	References


